Background
==========

Depression occurring in the antenatal period is an important health problem globally including in low- and middle-income countries (LMIC) \[[@B1]\]. In a meta-analysis of studies from LMIC, weighted mean prevalence of antenatal depression and other common mental disorders was 15.6% (95% confidence interval, CI: 15.4--15.9) \[[@B1]\]. In LMIC, antenatal depression is a risk factor for low birth weight \[[@B2],[@B3]\], prolonged labour \[[@B4]\], delay in initiating breastfeeding \[[@B4]\], and early cessation of exclusive breastfeeding \[[@B5]\].

Lack of social support is an important risk factor for antenatal depression and anxiety in LMIC alongside obstetric, health and other psychosocial factors including intimate partner violence (IPV) \[[@B1],[@B6]-[@B10]\]. Social support is a multi-dimensional concept; a key distinction has been made between the *enacted* support an individual receives (that can be externally observed) and the subjective perception of availability and adequacy of support. It is *perceived* social support that has been most closely associated with mental wellbeing \[[@B11]\].

The Multidimensional Scale of Perceived Social Support (MSPSS) is a brief measure of a respondent's perception of the support that he/she receives from 3 different sources: a significant other, family, and friends \[[@B12]\]. The MSPSS was originally validated in western populations but has since been validated in a number of non-western settings and LMIC \[[@B13]-[@B22]\]. Most of these studies found that the MSPSS showed construct validity with scores correlating with measures of depression and anxiety in the expected direction, and good internal consistency for both the full scale and subscales. Of those studies that used exploratory factor analysis (EFA), most found that scores loaded onto the expected 3 factors \[[@B14],[@B15],[@B18],[@B19],[@B21]\] although Urdu versions loaded onto 2 factors in a study from Hong Kong \[[@B15]\] and onto a single factor in a study from Pakistan \[[@B20]\]. In studies that used confirmatory factor analysis (CFA), goodness-of-fit was better for 3-factor models than 2-factor models \[[@B13],[@B16],[@B17],[@B23],[@B24]\]. The MSPSS has been used as a measure of social support in studies of risk factors for perinatal depression in Turkey \[[@B25]-[@B27]\], Pakistan \[[@B28]\] and amongst Pakistani women in the UK \[[@B29]\], although only in the latter study were the three different sources of support included as separate variables in the multivariate analysis.

Social support may directly protect against depression, or it may act by buffering the impact of stressful life events \[[@B30],[@B31]\]. Experience of IPV is a risk factor for depression \[[@B32]\] but its effect may be modified by social support \[[@B33]-[@B36]\]. We are unaware of any previous publication that has described the relationship between IPV, different sources of social support and antenatal depression in sub-Saharan Africa.

In this paper, we describe the translation and adaptation of the MSPSS into two local languages (Chichewa and Chiyao) as part of our study of depression amongst women attending an antenatal clinic in a predominantly rural district in Malawi. We previously reported the validation of depression screening questionnaires \[[@B37]\] using the Structured Clinical Interview for DSM-IV (SCID) \[[@B38]\] interview as gold standard. We have reported previously also an association between total MSPSS score and antenatal depression \[[@B39]\]. The first aim of the present paper was to assess the internal consistency, factor structure (using both EFA and CFA) and construct validity of the translated and adapted MSPSS in 2 commonly spoken languages in Malawi. The second aim was to examine whether different sources of perceived social support (significant other, family, and friends) showed differing associations with depression. The third aim was to investigate whether IPV was a moderator of the association between depression and perceived social support.

Method
======

The study site was the antenatal clinic at Mangochi District Hospital, Mangochi, Malawi. This government hospital is situated in a predominantly rural district at the southern end of Lake Malawi with a population of approximately 800,000 \[[@B40]\]. Women who were attending for their second or later antenatal visit were recruited. In rural Malawi, 44.9% of women attend 4+ antenatal visits and 49.8% 2-3 antenatal visits \[[@B41]\]. Women who were not fluent in one of the two main languages of the area (Chichewa and Chiyao) were excluded.

A convenience sample of women was recruited from the waiting room of the antenatal clinic. Potential participants were approached before seeing the nurse-midwife by 2 fieldworkers, who approached the next woman in line after having completed the previous interview. The information sheet and consent form were given to the participant to read, or were read out by the fieldworker if the participant was illiterate. Written consent was obtained where possible. If a woman consented but was unable to write, verbal consent was documented by the fieldworker. Interviews were conducted in either Chichewa or Chiyao, depending on the participant's preference. Participants were asked to complete the MSPSS, the depression screening measures and a risk factor questionnaire. Mid-upper arm circumference (MUAC) was measured. Data were collected also from patient-held health records, with participants' permission. Participants were given a soft drink and a bar of soap to compensate them for the time involved in their participation. The 2 fieldworkers were trained Chichewa- and Chiyao-speaking female school leavers from the local area.

Measurement of perceived social support
---------------------------------------

The Multidimensional Scale of Perceived Social Support (MSPSS) is a brief measure of social support designed to measure the respondent's perception of the adequacy of the support he/she receives \[[@B12]\]. The original version of the MSPSS is a 12-item scale with 7 possible responses to each statement (scored 0-6) giving a score out of a maximum of 72 with higher score indicating greater perceived social support.

We conducted a rigorous process of translation and modification into Chichewa and Chiyao based on that recommended by Rahman et al. \[[@B42]\]. This methodology has been used successfully in an adaptation of the MSPSS in Pakistan \[[@B20]\] and a validation of a depression screening tool in Malawi \[[@B43]\]. A forward translation of the MSPSS was made by Malawian clinical psychologist (EU) and was discussed with a UK psychiatrist (RS) and 2 Malawian social science graduates. RS advised on the concepts captured by the original English wording of each item to guide the choice of Chichewa/Chiyao expression. The draft consensus translation was then back-translated into English by a trilingual independent non-mental health professional. Further modifications were made on the basis of the back-translation. Nurses from the antenatal clinic were invited to comment upon the MSPSS translation. Further modification was made to the translation based on these comments. The MSPSS was administered to a number of women attending the antenatal clinic. The interviewers noted any items about which the subjects asked for clarification and they discussed problematic items with the women in order to check understanding. Experience from the piloting was discussed and the final version was agreed.

Three modifications were made to improve usability in line with an earlier adaptation of the MSPSS in Uganda \[[@B21]\]. Firstly, to allow the scale to be interviewer administered (necessary in a population with a low literacy level), the items were altered from first person statements (e.g. "There is a special person who is around when I am in need") to second person questions (e.g. "Is there a special person who is around when you are in need?") (Table [1](#T1){ref-type="table"}). Secondly, the number of response options on the Likert scale was reduced from 7 to 5. This altered the range of scores from 0-72 to 0-48. Thirdly, a visual prompt card was designed to facilitate the participants' response, using simple representations of facial expressions ranging from a grey "sad" face ("strongly disagree*"*) to a bright "happy" face ("strongly agree*"*).

###### 

Multi-dimensional Scale of Perceived Social Support (MSPSS) items in English, adapted into question format

  ---------- --------------------------------------------------------------------------
  Item 1.    Is there a special person who is around when you are in need?
  Item 2.    Is there a special person with whom you can share your joys and sorrows?
  Item 3.    Does your family really try to help you?
  Item 4.    Do you get the emotional help and support you need from your family?
  Item 5.    Do you have a special person who is a real source of comfort to you?
  Item 6.    Do your friends really try to help you?
  Item 7.    Can you count on your friends when things go wrong?
  Item 8.    Can you talk about your problems with your family?
  Item 9.    Do you have friends with whom you can share your joys and sorrows?
  Item 10.   Is there a special person in your life who cares about your feelings?
  Item 11.   Is your family willing to help you make decisions?
  Item 12.   Can you talk about your problems with your friends?
  ---------- --------------------------------------------------------------------------

Measurement of depression
-------------------------

Validated Chichewa and Chiyao versions of two depression screening tools were administered to all participants; the Self Reporting Questionnaire (SRQ) and the Edinburgh Postnatal Depression Scale (EPDS). The Self Reporting Questionnaire (SRQ) consists of 20 questions with yes/no answers exploring symptoms of depression and anxiety, and non-specific somatic symptoms commonly associated with distress \[[@B44]\]. The EPDS is a 10-item depression screening measure that was designed for use in the postnatal period \[[@B45]\]; it has also been successfully used antenatally in a number of studies \[[@B46]\]. In a stratified random subsample (with sampling fraction stratified on the basis of score on the SRQ and EPDS), the Structured Clinical Interview for DSM-IV (SCID) was used to diagnose current major or minor depressive episode. On days when the SCID interviewer was present, all participants scoring SRQ ≥8 and/or EPDS ≥ 9 (high scorers), every other participant scoring SRQ 5-7 or EPDS 7-11 (medium scorers), and every fourth participant scoring SRQ 0-4 or EPDS 0-6 (low scorers) were invited to proceed to the SCID interview. SCID interviews took place in a private room near to the antenatal clinic and were conducted by a trained social science graduate-level interviewer. Validation of the Chichewa depression screening measures against DSM-IV depressive disorder is reported in full elsewhere \[[@B37]\]. Any participant causing immediate clinical concern to the interviewer because of active suicidal ideation or self-neglect was counselled and offered referral to local psychiatric care. The EPDS scores were used when determining sampling for SCID interview but are not otherwise analysed in this paper.

Measurement of potential covariates
-----------------------------------

Data were collected on variables considered to be potentially associated with maternal depression: age, approximate gestational age, number of years of education completed, marital status, employment, primigravida, number of own living children, previously experienced the death of one of own children, wealth (measured using the WHO-designed assets questionnaire as used in the Demographic and Health Survey (DHS) national survey of households \[[@B47]\], MUAC, change in maternal weight per day between first antenatal visit and recruitment as recorded in maternal health record (kg/day), HIV status, whether taking antiretroviral treatment (ART), response of the father of the child to the pregnancy, experience of IPV (ascertained by asking whether the participant's current or most recent partner had ever hit her or forced her to have sex when she did not want to), language in which the interview was conducted, and which of the two fieldworkers conducted the interview.

### Statistical analysis

Two participants had no data for MSPSS. Missing values for 11 participants who had 1 item missing and 1 participant who had 2 items missing on the MSPSS were imputed using mean substitution for the same subscale and the same participant. Mean (Standard Deviation), median (IQR) and Cronbach's alpha (a measure of internal consistency) for MSPSS total score and the 3 subscales were calculated for three groups: Chichewa speakers, Chiyao speakers and the whole sample.

Principal Components Analysis was used to explore the factor structure of the MSPSS, at first unrotated and then with promax rotation with the number of components determined by the number of components with eigenvalues \> 1.0 in the unrotated matrix. Principal Components Analysis was conducted on the Chichewa speakers, Chiyao speakers and the whole sample. For each language group, we conducted separate analyses grouped by which fieldworker administered the MSPSS.

The 12 items of the MSPSS were subject to CFA using Stata version 13 (StatCorp LP, College Station, Texas). The covariance matrix was analysed using maximum likelihood, and the hypothesised model consists of either 3 first-order factors (family, friends, significant other) or 2 first-order factors (family and significant other combined and friends) and a second order factor (perceived social support). Both 3-factor and 2-factor models were examined in the whole group (n = 583), in the Chichewa subgroup (n = 269) and in the Chiyao subgroup (n = 314). For each model, the following goodness-of fit-statistics are presented: chi-squared, comparative fit index (CFI), standardised root mean square residual (SRMR), root mean squared error of approximation (RMSEA) and Bayesian Information Criteria (BIC). For a model to be considered a good fit, CFI should be at least 0.96, SRMR ≤ 0.06 and RMSEA ≤ 0.05 \[[@B48]\]. Ideally the chi-squared value should be non-significant, but since it is so sensitive to large sample sizes, this is unlikely. Therefore, by convention in CFA, it is used to test the relative fit of different models rather than a test of each. Similarly, BICs are not useful for evaluating a single model. They are only useful for comparing different models on the same set of data; models which fit the data well will have lower scores. Since the initial models did not fit the data very well, in the 3-factor models, modification indices were used to determine pairs of items which were highly correlated and the CFA was repeated allowing correlations between items. A satisfactory fit for CFI was achieved allowing correlations between items 6 and 7, and items 3 and 4, but to achieve a satisfactory fit for RMSEA, it was necessary to allow correlation between successive item pairs 6 & 7, 3 & 4, 1 & 2, 4 & 12, 3 & 12, and 9 & 10.

Univariate analyses of associations between MSPSS total, subscale scores and dependent variables (maternal SRQ score and major depressive episode) were conducted using Spearman's correlation coefficients and Student's independent *t*-test respectively. For the analysis of associations with diagnosis of major depressive episode in both univariate and multivariate analyses, inverse probability sampling weights were used to account for the different sampling percentages of high, medium and low SRQ/EPDS scorers. These are the reciprocal of the sampling fraction, and must be used in two-phase studies \[[@B49]\]. This method adjusts both the prevalence and its standard error according to the different sampling fractions.

Using inverse sample weighting to account for different sampling of high, medium and low scores on the SRQ/EPDS, the 3 MSPSS subscales and other variables associated with maternal SRQ at the p \< 0.1 level (age, MUAC, being unmarried, having own business, years of schooling, unplanned pregnancy, an unsupportive reaction to the pregnancy from the child's father, experienced IPV, complications in a previous pregnancy, primigavida, questionnaire language and fieldworker) \[[@B39]\] were entered into a logistic regression with major depressive episode vs. remainder as the dependent variable. Unsupportive reaction to the pregnancy from the child's father was excluded because of overlap of this variable with MSPSS significant other subscale. Variance Inflation Factors (VIF) of the independent variables entered were checked to ensure that none was above 2, which may cause problems of multi-colinearity. The maximum value for VIF was 1.82. There was only a small amount of missing data, ranging from none for most variables to a maximum of 18 (3% of the women) for MUAC. Stata imputation was used to impute values for missing data on the independent variables, using the remaining variables in the model. This repeated the random imputations for each item of missing data 10 times so that standard errors of all estimated parameters could be adjusted appropriately \[[@B50]\].

In order to test the possibility of the effect of social support on depression being moderated by IPV, the logistic regression analyses were repeated with an additional term for the interaction between IPV and each of the 3 MSPSS subscales in turn. As significant other was the only subscale with a significant interaction term, the logistic regression analyses were repeated again to test the effect of the significant other score for participants who had or had not experienced IPV.

### Ethical Approval

Ethical Approval for the study was given by the College of Medicine Research Ethics Committee, Malawi (P.06/11/1089).

Results
=======

Sample Characteristics
----------------------

Data collection took place on 38 consecutive clinic days in November 2011 to January 2012. From clinic records, 1431 women attended clinic for second or later antenatal visit on these days. 599 women were invited to participate in the study, of whom 583 (98.9%) were recruited; the remainder refused. Data are presented in this paper for these 583 participants (269 Chichewa speakers, 314 Chiyao speakers). Those recruited were significantly older than those who refused or were not approached (mean age 25.14 (SD 6.22) n = 572 vs 23.81 (SD 5.80) n = 713, t = 3.983 p \< 0.001). There was no difference between those recruited or not recruited in gestational age or rate of change in weight from 1^st^ antenatal visit to recruitment antenatal visit. SCID interviews took place on 33 of the 38 days of the study. On days when SCID interviews were done, 503 women were recruited. 196 were interviewed using SCID and this group was included in analyses concerning major depressive episode. The sampling fractions for low, medium and high scorers on the SRQ/EPDS were 87/351, 50/85 and 59/67 respectively \[[@B37]\].

MSPSS internal consistency, factor structure and correlations with SRQ score and major depressive episode
---------------------------------------------------------------------------------------------------------

Mean (SD), median (IQR) and Cronbach's alpha for MSPSS total score and subscales are shown in Table [2](#T2){ref-type="table"} for Chichewa speakers, Chiyao speakers and the whole sample. It can be seen that the results are almost identical for the Chichewa and Chiyao samples. Cronbach's alpha was high throughout. The 3 subscales scores were moderately correlated (Spearman correlation coefficients: significant other/family 0.608, significant other/friends 0.501, family/friends 0.627 (all p values \< 0.001)).

###### 

Mean (SD), median (interquartile range) and Cronbach's alpha for MSPSS total and subscales

                                     **Whole sample**   **Chichewa**   **Chiyao**                                                             
  ---------------------------------- ------------------ -------------- ------------ ----------- ----------- ----------- --------- ----------- -----------
  MSPSS total                        39.29              41             0.900        38.89       40          0.881       39.62     41          0.916
  (8.79)                             (34-48)            (n = 569)      (8.56)       (33-47.5)   (n = 269)   (8.99)      (35-48)   (n = 308)   
  MSPSS significant other subscale   14.41              16             0.855        14.48       16          0.854       14.35     16          0.855
  (2.79)                             (14-16)            (n = 580)      (2.63)       (14-16)     (n = 267)   (2.93)      (14-16)   (n = 313)   
  MSPSS family subscale              13.25              15             0.889        12.87       15          0.915       13.58     15          0.849
  (3.63)                             (12-16)            (n = 574)      (4.10)       (11-16)     (n = 264)   (3.14)      (12-16)   (n = 310)   
  MSPSS friends subscale             11.62              13             0.874        11.54       13          0.895       11.69     13          0.854
                                     (4.33)             (8-16)         (n = 576)    (4.46)      (9-16)      (n = 265)   (4.22)    (8-16)      (n = 311)

(Subjects with MSPSS done, mean substitution of occasional missing items: whole sample (n = 581), Chichewa speakers (n = 268) and Chiyao speakers (n = 313)).

### Principal components analysis

The pattern matrices of PCA with promax rotation of the MSPSS for the whole sample, Chichewa speakers and Chiyao speakers are shown in Table [3](#T3){ref-type="table"}. When the data collected by each fieldworker were analysed separately, for Chichewa speakers the MSPSS resolved to the expected 3 factors for both fieldworkers; for Chiyao speakers the MSPSS resolved to the expected 3 factors for one fieldworker but to only a single factor for the other fieldworker.

###### 

Principal component analysis of MSPSS whole sample, Chichewa and Chiyao speakers

                                **Whole sample**   **Chichewa**   **Chiyao**                                       
  ----------------------------- ------------------ -------------- ------------ -------- -------- -------- -------- --------
  Item 3 (Family)               -0.027             0.903          -0.025       0.887    -0.027   0.042    0.645    0.145
  Item 4 (Family)               -0.082             0.928          0.037        0.924    -0.056   0.046    0.818    0.017
  Item 8 (Family)               0.022              0.841          -0.008       0.934    0.029    -0.117   0.731    0.058
  Item 11 (Family)              0.113              0.772          0.002        0.816    0.064    0.036    0.543    0.291
  Item 6 (Friends)              0.933              -0.012         -0.063       -0.043   0.933    -0.005   -0.097   0.965
  Item 7 (Friends)              0.941              0.005          -0.069       -0.011   0.936    -0.039   -0.063   0.957
  Item 9 (Friends)              0.629              0.060          0.155        0.074    0.716    0.071    0.395    0.399
  Item 12 (Friends)             0.859              -0.035         0.034        -0.001   0.884    -0.007   0.070    0.771
  Item 1 (Significant other)    -0.066             0.008          0.888        0.039    -0.061   0.890    0.880    -0.159
  Item 2 (Significant other)    -0.082             -0.052         0.923        -0.053   -0.098   0.926    0.838    -0.108
  Item 5 (Significant other)    0.114              0.101          0.684        0.057    0.148    0.709    0.766    0.058
  Item 10 (Significant other)   0.088              -0.008         0.791        -0.033   0.066    0.806    0.802    0.016

Rotation Method: Promax with Kaiser Normalization. Pattern matrices shown. (Missing cases excluded listwise).

### Confirmatory factor analysis

In each case the 3-factor model was a better fit than the 2-factor model according to all criteria (Table [4](#T4){ref-type="table"}) and also showed a significant reduction in the chi-squared value at p \< 0.001. The 3-factor model did not fit quite so well for Chiyao as it did for Chichewa. For the whole group the fit was better if items 3&4 were allowed to be correlated as well as items 6&7. In this final model, CFI \> 0.96 although RMSEA remained \> 0.05. In this model, factor loadings all exceeded 0.7. For the latent variable, family, the standardised loadings are 0.76 for item 3, 0.82 for item 4, 0.81 for item 8 and 0.82 for item 11. For friends they are 0.74 for item 6, 0.77 for item 7, 0.71 for item 9 and 0.84 for item 12. For significant other they are 0.80 for item 1, 0.78 for item 2, 0.76 for item 5 and 0.75 for item 10.

###### 

Goodness of fit indices for the MSPSS whole sample, Chichewa and Chiyao speakers

                                                                   **3-factor model**   **2-factor model**                                                            
  ---------------------------------------------------------------- -------------------- -------------------- ------- ------- -------- ------- ------- ------- ------- --------
  Without correlated errors                                                                                                                                           
  All (n = 583)                                                    373.4                0.926                0.070   0.104   16,386   859.9   0.816   0.094   0.162   16,860
  Chichewa (n = 269)                                               157.2                0.952                0.070   0.088   7,507    532.8   0.781   0.126   0.183   7,872
  Chiyao (n = 314)                                                 349.0                0.875                0.083   0.136   8,833    404.3   0.853   0.084   0.145   8,877
  With correlated errors for items 6 and 7                                                                                                                            
  All (n = 583)                                                    271.6                0.949                0.047   0.087   16,291   757.7   0.839   0.078   0.153   16,764
  Chichewa (n = 269)                                               118.6                0.969                0.059   0.071   7,474    494.2   0.798   0.120   0.178   7,839
  Chiyao (n = 314)                                                 275.7                0.906                0.051   0.120   8,766    325.5   0.886   0.054   0.129   8,804
  With correlated errors for items 6 and 7, and for items 3 & 4.                                                                                                      
  All (n = 583)                                                    219.0                0.961                0.043   0.077   16,244   609.5   0.872   0.070   0.137   16,622
  Chichewa (n = 269)                                               116.7                0.969                0.058   0.072   7,479    488.5   0.800   0.116   0.179   7,838
  Chiyao (n = 314)                                                 216.2                0.930                0.046   0.104   8,712    243.8   0.919   0.050   0.110   8,728

CFI = Comparative Fit Index.

SRMR = Standardised Root Mean Square Residual.

RMSEA = Root Mean Squared Error of Approximation.

BIC = Bayesian Information Criteria.

### Construct validity

SRQ total score was negatively correlated with MSPSS total (Spearman correlation coefficient r~s~ = -0.287, p \< 0.001), significant other (r~s~ = -0.210, p \< 0.001), family (r~s~ = -0.301, p \< 0.001) and friends (r~s~ = -0.191, p \< 0.001) subscales. Table [5](#T5){ref-type="table"} shows significant differences in mean (SD) MSPSS and subscale scores for those with and without major depressive episode (Student's independent *t*-test). These data are for the total sample. When the Chichewa and Chiyao measures were analysed separately, all scales were significantly associated with SRQ score and major depressive episode, except for the friends subscale with major depressive episode in the Chiyao sample (p = 0.15) (data available on request).

###### 

**Adjusted mean (SE) MSPSS scores in major depression vs minor or no depression groups (Student's independent*t*-test)**

                               **Adjusted mean (SE) MSPSS**                 
  ---------------------------- ------------------------------ ------------- ---------
  MSPSS total                  31.6 (2.24)                    41.6 (0.58)   \<0.001
  Significant other subscale   11.6 (0.80)                    14.9 (0.15)   \<0.001
  Family subscale              10.2 (0.86)                    13.9 (0.24)   \<0.001
  Friends subscale             9.8 (0.95)                     12.7 (0.32)   0.004

(Sample inverse weighted up to total sample recruited on days when SCID done, n = 503).

Investigation of the relationship between source of social support, intimate partner violence and antenatal depression
----------------------------------------------------------------------------------------------------------------------

In a logistic regression with major depressive episode as the dependent variable and total MSPSS as an independent variable, the two variables that were significantly associated with major depressive episode were MSPSS total score (OR = 0.90; 95% CI: 0.85 to 0.96) and experience of IPV (OR = 19.0; 95% CI: 5.76 to 62.7). When this analysis was repeated with the 3 subscales of MSPSS entered as independent variables, instead of total MSPSS score, MSPSS significant other subscale score, experience of IPV and higher number of years of schooling were the significant correlates (Table [6](#T6){ref-type="table"}).

###### 

Logistic Regression: odds ratio and 95% confidence interval for possible correlates of Major Depressive Episode

                                                            **Odds ratio**   **\[95% Confidence interval\]**   **P value**
  --------------------------------------------------------- ---------------- --------------------------------- -------------
  MSPSS significant other subscale score                    0.66             0.47 - 0.94                       0.020
  MSPSS family subscale score                               0.89             0.74 - 1.06                       0.193
  MSPSS friends subscale score                              1.05             0.90 - 1.23                       0.526
  Age                                                       1.06             0.93 - 1.21                       0.377
  Mid-upper arm circumference                               1.26             0.95 - 1.66                       0.107
  Not married                                               6.43             0.97 - 42.5                       0.053
  Conducts own business                                     0.14             0.01 - 1.51                       0.105
  Number of years of schooling                              1.21             1.01 - 1.45                       0.039
  Pregnancy unplanned                                       1.08             0.37 - 3.20                       0.887
  Experienced intimate partner violence                     18.5             4.98 - 68.6                       \<0.001
  Experienced complication in previous pregnancy/delivery   0.20             0.03 - 1.28                       0.088
  Primigravida                                              0.43             0.07 - 2.65                       0.364
  Chiyao questionnaire used                                 0.97             0.28 - 3.40                       0.962
  Fieldworker 2                                             1.52             0.33 - 6.97                       0.592

(Sample inverse weighted up to total sample recruited on days when SCID done, n = 503, Stata imputation command used to impute values for missing data on the independent variables).

When the MSPSS family score by IPV interaction term was included in this analysis, it was not a significant correlate of depression (p = 0.57). The same was true of the MSPSS friends score by IPV interaction term (p = 0.90). The MSPSS significant other score by IPV interaction term was a significant predictor (p = 0.048). The logistic regression with major depressive episode as the dependent variable was repeated separately for those with and without IPV (Tables [7](#T7){ref-type="table"} and [8](#T8){ref-type="table"}). For the group who did not report IPV, significant other subscale was not significantly associated with major depressive episode (OR = 0.84, 95% CI 0.59 to 1.20, p = 0.35), but for the group who reported IPV, significant other subscale was significant (OR = 0.44, 95% CI 0.25 to 0.75, p = 0.003).

###### 

Logistic Regression in group who had not experienced intimate partner violence: odds ratio and 95% confidence interval for possible correlates of Major Depressive Episode

                                                            **Odds Ratio**   **\[95% Confidence interval\]**   **P value**
  --------------------------------------------------------- ---------------- --------------------------------- -------------
  MSPSS significant other subscale score                    0.85             0.59 - 1.20                       0.349
  MSPSS family subscale score                               0.83             0.64 - 1.06                       0.129
  MSPSS friends subscale score                              0.99             0.80 - 1.22                       0.929
  Age                                                       1.01             0.85 - 1.20                       0.937
  Mid-upper arm circumference                               1.44             0.96 - 2.14                       0.077
  Not married                                               3.37             0.24 - 47.45                      0.365
  Number of years of schooling                              1.25             0.98 - 1.59                       0.076
  Pregnancy unplanned                                       0.89             0.18 - 4.49                       0.889
  Experienced complication in previous pregnancy/delivery   0.50             0.05 - 5.38                       0.566
  Primigravida                                              0.23             0.03 - 2.06                       0.188
  Chiyao questionnaire used                                 0.40             0.05 - 3.06                       0.372
  Fieldworker 2                                             1.46             0.29 - 7.44                       0.645

(Sample inverse weighted up to total sample recruited on days when SCID done, n = 397, Stata imputation command used to impute values for missing data on the independent variables) Note: business has been excluded from this analysis because there were no SCID cases for business women.

###### 

Logistic Regression in group who had experienced intimate partner violence: odds ratio and 95% confidence interval for possible correlates of Major Depressive Episode

                                                            **Odds Ratio**   **\[95% Confindence interval\]**   **P value**
  --------------------------------------------------------- ---------------- ---------------------------------- -------------
  MSPSS significant other subscale score                    0.44             0.26 - 0.75                        0.003
  MSPSS family subscale score                               0.86             0.68 - 1.10                        0.235
  MSPSS friends subscale score                              0.96             0.74 - 1.25                        0.761
  Age                                                       1.03             0.80 - 1.33                        0.820
  Mid-upper arm circumference                               1.52             1.06 - 2.17                        0.024
  Not married                                               2.12             0.11 - 41.83                       0.616
  Conducts own business                                     0.82             0.08 - 8.58                        0.866
  Number of years of schooling                              1.31             0.98 - 1.74                        0.065
  Pregnancy unplanned                                       3.61             0.44 - 29.40                       0.226
  Experienced complication in previous pregnancy/delivery   0.06             0.00 - 1.90                        0.107
  Primigravida                                              0.74             0.05 - 11.84                       0.829
  Chiyao questionnaire used                                 7.12             0.61 - 83.50                       0.116
  Fieldworker 2                                             1.95             0.21 - 17.99                       0.549

(Sample inverse weighted up to total sample recruited on days when SCID done, n = 106, Stata imputation command used to impute values for missing data on the independent variables).

Discussion
==========

This is the first study to adapt and validate the MSPSS in Malawi, and the second such study in a rural setting in sub-Saharan Africa. It is the first study to investigate the relationship between source of social support, depression and IPV in an antenatal population in sub-Saharan Africa. We found that the MSPSS could be successfully translated and adapted for use in Malawi with some modifications. The translation and adaptation appeared to be successful in both Chichewa and Chiyao, although the 3-factor model was a better fit in Chichewa than Chiyao. The total scale and subscales showed good internal consistency and demonstrated construct validity in that they were associated with measures of depression in the expected direction. We found that a low score (indicating lower perceived adequacy of support) on the significant other subscale but not the family and friends subscales, was associated with major depressive episode after adjustment for covariates, and that IPV was an effect modifier of this association.

One of the strengths of the study was the rigorous process of translation and adaptation of the MSPSS to ensure semantic equivalence with the original. As Nakigudde et al. \[[@B21]\] in Uganda, we improved local ease of use by incorporating a visual prompt and reducing the number of possible responses for each item, although this has lessened technical equivalence with the original version. A further strength was that we could demonstrate the construct validity of the MSPSS by investigating associations with both a continuous measure of depressive/anxious symptoms (SRQ) and a diagnostic interview (SCID) for major depressive disorder. For the first time, we assessed whether the three subscale scores of MSPSS interacted with IPV in logistic regression.

There were a number of limitations of the study. Firstly, we did not carry out test-retest or inter-rater reliability testing. This is important as we found a difference in the factor analysis results for the two fieldworkers in Chiyao. It is not clear whether this reflects inadequacies of our translation, ambiguities in that language or inadequate training of the fieldworkers. Since a single interviewer conducted the SCID interviews we could not assess inter-rater reliability of this interview; the interviewer was not an experienced mental health clinician but received training and supervision from mental health professionals, a method we have used successfully in the past \[[@B43]\].

Because of the high number of attendees and the busy nature of the clinic we used convenience sampling, which could have introduced selection bias. Women who refused the study were slightly younger than the participants but maternal age was not associated with depression in this study, so it is unlikely that this has seriously affected our results. The response rate for SCID interviews was low amongst women with a low SRQ/EPDS but satisfactory for the other groups. It is possible that we recruited a skewed sample of the women with few psychiatric symptoms and this might have affected our results if those who refused had less social support than those who agreed to be included. Confidence intervals around the odds ratios in the logistic regression are wide reflecting small numbers in some of the groups sampled for SCID interview.

It is difficult to generalize our results to a community population. Although in rural Malawi take-up of antenatal care is high \[[@B41]\], suggesting that the sample is likely to be broadly representative, our district hospital antenatal clinic-based sample may have included more women with previous obstetric complications or problems in the current pregnancy than a health centre clinic. Finally, the cross-sectional design of this study does not allow any conclusions to be drawn regarding the causal direction of any associations, and there is also risk of information bias as women with depression may be more likely to report dissatisfaction with social support because of negative cognitive bias. A prospective study investigating whether social support during pregnancy predicts depression later in the perinatal period, adjusting for baseline depression, would overcome this limitation.

The MSPSS resolved to the expected 3 factors on PCA for the whole sample and Chichewa speakers; this is consistent with most other validation studies in non-western settings and LMIC \[[@B13]-[@B18],[@B21]\]. In Chiyao, the MSPSS resolved to a two-factor structure on PCA; further analysis showed that for data collected by one fieldworker the MSPSS had a 1-factor structure and for the other, a 3-factor structure. CFA demonstrated that the 3-factor model was a better fit for the data than a 2-factor model in both languages, although the fit in Chiyao was poorer than in Chichewa. For the whole sample, most of the goodness-of-fit statistics met accepted criteria once correlation between items was allowed. RMSEAs were still not a very good fit in the final 3-factor model that allowed correlation between items 3&4 and 6&7. However, this was consistent with several previous studies in LMIC \[[@B13],[@B16],[@B22],[@B24]\].

As in this study, Tonsing et al. \[[@B15]\] found a different factor structure for two translations of the MSPSS (3 factors in Nepali, 2 factors in Urdu) in a Hong Kong study. Our finding that the 3-factor structure was less robust in Chiyao might reflect true differences in support structures between Chichewa and Chiyao speakers. Alternatively, it may be related to limitations in our adaptation of the MSPSS such that, for one fieldworker, instructions were not sufficiently clear. Thirdly, it might reflect difficulty in questionnaire understanding; Chiyao speakers had significantly fewer years of education than Chichewa speakers (unpublished data).

The relationship of the significant other to the respondent is not specified in the original MSPSS and is termed "a special person" in the questionnaire items \[[@B12]\]. Thus, it could refer to someone who is also regarded by the respondent as belonging to "family" or "friends". It been suggested that this may explain instances when significant other and family or significant other and friends do not differentiate into separate factors on EFA \[[@B15]\]. In the revised Thai version, Wongaparen et al. \[[@B17]\] added an instruction that told respondents that significant other meant "not family or friends"; this improved the test characteristics. However, this instruction was not in the original version and thus lessens technical equivalence with the original. In further studies it would be useful to record the relationship of the "significant other" for each participant.

Our finding that support from a significant other, rather than support from family or friends, is associated with risk of major depressive episode, and is the only aspect of support to show interaction with IPV, is a particularly interesting result of this study. Firstly, it suggests a true difference between the subscales of the MSPSS. Secondly it provides a more complete picture of the role of social support in protecting against depression in this population of pregnant women in a low-income country. It may be that significant other support was associated with depression because the concept of a "special person" implies an especially close relationship. The wording of the MSPSS items concerning support from a "significant other" (items 1, 2, 5 & 10 in Table [1](#T1){ref-type="table"}) emphasize the close confiding nature of this relationship and is consistent with the notion that being able to confide in another is key in protecting against depression \[[@B51]\].

Studies of social support and antenatal depression in high income countries have found that support by an intimate partner, more than social support in general, is strongly associated with freedom from depression \[[@B52]\]. Studies from LMIC have found associations between absence of antenatal depression and both intimate partner and family support \[[@B1]\]. In studies from Africa, antenatal depression has been associated with lack of perceived support from partner \[[@B53]\], and with low level of intimacy with partner \[[@B8]\]. Neither study enquired about support from other sources. Our finding extends this previous evidence, in that we found that support by a significant other was protective against depression only in those who had experienced IPV. This suggests the importance of key supportive relationships outside the marital relationship, although it is not impossible that for some respondents the spouse who perpetrated IPV might also be seen as a source of support. Further investigation is needed to determine this.

Social support may act to directly reduce the risk of depression by promoting positive mood states and improving health-related behaviours, or it may protect against depression only in people under stress, i.e. a buffering effect \[[@B30],[@B31],[@B54]\]. This study supports a buffering effect of perceived significant other support against depression in those exposed to IPV. This is important as IPV is a traumatic life event that was reported by 22% of the pregnant women in our study \[[@B39]\]. We analyzed our data to examine whether IPV moderated the association between social support and major depression as the reported IPV may have occurred at some time in the past whereas the social support and depression measures refer to the present. A number of studies from the USA have found a buffering effect of social support on the impact of IPV on mental health outcomes \[[@B33]-[@B36]\]. Our study supports the conclusion that, for those who have experienced IPV, the ability to confide in a close other is crucial in protecting against depression.

Conclusion
==========

The MSPSS is a valid measure of perceived social support in Malawi that successfully discriminates between sources of support. Perceived social support from a significant other may act as a buffer to the effect of IPV on depression in pregnant women in rural Malawi. There are currently no evidence-based interventions available for the prevention and treatment of perinatal depression in this population. This study suggests that a trial of a psychosocial intervention similar to that which has been developed in Pakistan \[[@B55]\] is warranted and that it should include a focus on the activation of supportive relationships amongst women experiencing IPV.
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